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具有表达差异，而 EFNA4 在肿瘤中的作用鲜有报道。 
 
实验方法与结果：在体外实验中，通过在乳腺癌细胞系中过量表达或通过 shRNA
敲低 EFNA4，发现 EFNA4 能够抑制细胞的粘附、迁移与侵袭，对细胞增殖没有
影响；在体内实验中，通过在 ZR-75-30 细胞中过量表达 EFNA4 能够抑制细胞在
裸鼠和斑马鱼体内的转移而对裸鼠皮下成瘤的大小没有影响；分子实验：EFNA4
能够与 EphA2 结合并诱导 EphA2 的酪氨酸磷酸化，并降低 EphA2 蛋白的表达，
而对 EphA2 mRNA 没有影响。乳腺癌细胞粘附实验中，发现 EFNA4 能够通过
抑制 EphA2 蛋白的表达降低细胞对多种胞外基质的粘附。在内皮细胞中，
EFNA4-Fc 能够抑制 HUVEC 和 HUAEC 细胞的粘附性和体外成管能力。在
MDA-MB-231 细胞中，敲低 EphA2 的表达能够抑制 Laminin 相关整合素 ITGA6
和 ITGB4 的表达。EFNA4 则通过下调 EphA2 蛋白进而影响 ITGB4 的表达，抑
制细胞对 Laminin 的粘附。通过蛋白免疫印迹和 CCLE 数据库 mRNA 比对发现，
EFNA4 能够促进肿瘤细胞中 E-cadherin 的表达，在 mRNA 水平与 E-cadherin 线
性正相关。在乳腺癌细胞中过量表达 EFNA4 还能够引起 FAK、pFAK 和 TGF-β
























Backgroud: Cancer cells have abilities to invade neighboring tissues and metastasize 
distantly, which is the critical point for malignant tumors progression that threatens 
life and therefore the hotspot focus of oncology field. The effect of the lagerst family 
of RTKs: Ephs and the ligands Ephrins have been proved to regulated cytoskeleton, 
migration and metastasis in a variety of tumor cells. In preliminary experiments, we 
confirmed that EFNA4 exhibited differential mRNA expression level between cancer 
and normal cell lines on breast and liver cancers, and that EFNA4 showed differential 
mRNA level between high and low invasion ability of ZR-75-30 cells. However, there 
is little information on the roles of EFNA4 in cancers 
 
Methods and Resluts: In vitro assay, EFNA4 inhibits cell adhesion, migration and 
invasion by regulating the EFNA4 gene expression in breast cancer cell lines, but has 
no effects on cell proliferation. In vivo assay, EFNA4 inhibits cancer cell metastasis 
on nude mice intravenous injection and zebrafish yolk sac injection expriments, but 
has no effect on tumor volume and weight from subcutaneous injection. In respect of 
regulation, EFNA4 binds to EphA2 and induces EphA2 protein phosphorylation and 
degradation, but no effect on EphA2 mRNA expression. EFNA4 mediatesEphA2 to 
inhibit breast cancer cells adhere to ECM. On the other hand, EFNA4-Fc suppresses 
endothelial cell adhesion and tube formation. In MDA-MB-231, suppressing EphA2 
expression by using shRNA could reduce ITGA6 and ITGB4 mRNA expression. 
Immunoblotting and CCLE shows that EFNA4 promotes E-cadherin expression and 
there is a positive linear correlation between EFNA4 and E-cadherin mRNA 
expression in breast cancer cell lines. Improving EFNA4 expression also decreasses 
FAK, pFAK and TGF-β protein levels, and there is a negative linear correlation of 
mRNA expression between EFNA4 and TGF-β, SNAIL2, ZEB1, HMGA2. 
 
Conclusion: Our research indicates that EFNA4 inhibits breast cancer cells adhesion, 















and metastasis, and could provide some new theoretical basis of EFNA4/EphA2 
signalling for targeted therapy of cancers. 
 




















































于某些表观性管家基因的表达关闭（如 p16，SFRPs，GATA-4/-5 和 APC 等），


































































































































启动子区存在着甲基化，也影响了 E-cadherin 基因的表达[30]。Src 在多种高侵袭
和 转 移 能 力 强 的 肿 瘤 中 表 达 ， 能 够 调 控 E-cadherin 的 表 达 以 及 与
β-catenin/α-catenin 等分子结合来调控肿瘤细胞间的粘附能力[31]。肿瘤细胞间粘

























合素有 α5β1、αvβ3 和 α4β1[34]；胶原蛋白结合的整合素有 α1β1 和 α2β1[35]；层黏
连蛋白结合的整合素有 α3β1、α6β1、α6β4 和 α7β1[36]。其中一些整合素也和细胞
表面的其它受体结合，如 IgSFs 成员 ICAM-1 便与 αLβ2 和 αMβ2 识别结合； 
VCAM-1 与整合素 α4β1 识别结合[37]。在整合素结合的配体分子结构上多含有一
个整合素中心结合区域，被称作 RGD（精氨酸-甘氨酸-天冬氨酸）序列，整合素
与配体分子的 RGD 序列识别结合后，能够参与调控细胞的运动和粘附能力[37]。












LAMR1（Laminin receptor-1）是分子量为 67kDa 的对层黏连蛋白具有高亲
和能力的一种蛋白，其前体是被称作 RPSA（ribosomal protein SA），电泳显示为
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